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INTRODUCTION 
Alluvial soils are often highly contaminated as a result of the overbank flooding or by the 
deposition of dredged sediments along the river. Therefore, alluvial soils may form important 
sinks of contaminated sediments. Because of the erosion of alluvial deposits or the release of 
contaminants from sediments, alluvial sediments can also be a source of contamination. In 
the study presented in this paper, a detailed characterisation of alluvial sediments in 3 regions 
in Belgium was carried out. Based on the physico-chemical sediment characteristics and the 
results of leaching tests, the risk for heavy metal release under changing environmental 
conditions was assessed.  
METHODOLOGY 
Sampling 
Alluvial sediments, consisting of overbank sediments or dredged sediment-derived soils 
were sampled along different rivers, in regions with different subsoil characteristics.  
1) the Scheldt and Leie rivers (North-West Belgium), which are underlain by Tertiary 
sands and clays;  
2) the Grote Beek (Demer catchment) and the Grote Laak (Nete catchment) rivers 
(North Belgium), underlain by the Diestian Formation, which consists of glauconite-
rich medium-grained sands;  
3) the Geul river (East Belgium), which flows in Upper Devonian sandstones and 
Lower and Middle Carboniferous carbonates and shales (Swennen et al., 1994). 
Alluvial sediments from the first two regions were contaminated (mainly with Zn, Cd, Pb, 
As) by industrial activities, whereas the accumulation of Cd, Zn and Pb in the overbank 
sediments of the Geul river is the result of mining activities (Swennen et al., 1994).  
Analysis 
All the analysis were performed on air-dried or oven-dried (30°C) sediments. Total metal 
concentrations, pH, organic carbon content, grainsize distribution and CEC were determined 
in all the samples. Single extractions with EDTA 0.05 M and CaCl2 0.01 M were performed 
on 91 samples according to the SMT- extraction protocol (Quevauviller, 1998). 26 sediments 
were selected for pHstat leaching tests with continuous setpoint titration with a Titro-Wico 
Multitirator (see Van Herreweghe et al. (2002) and Cappuyns et al. (2004) for more details). 
RESULTS AND DISCUSSION 
Dredged sediment-derived soils along the Leie and Scheldt rivers are characterised by an 
elevated clay-, organic carbon and CaCO3-content and a neutral to slightly alkaline pH. The 
overbank sediments of the Grote Beek and Grote Laak contain elevated Fe-concentrations 
and a pH in the range of 6.5-6.9 and a variable clay- and organic carbon content. The alluvial 
sediments along the Geul have a loamy-sand texture, a low organic carbon content and a pH 
between 5.3 and 6.5.  
In the sediments of the grote Beek and the Geul rivers, the ‘mobile’ fraction of Cd and Zn 
(as determined with a CaCl2 extraction) could be predicted by EDTA-extractable Cd- and Zn-
concentrations, pH and organic carbon content (r=0.87-0.95, =0.05). However, in the 
dredged sediment-derived soils with elevated CaCO3-concentrations, other parameters 
influenced the partitioning of Zn between the solid and the liquid phase. This may be a 
consequence of precipitation processes, which can result in relatively high metal levels in the 
solid phase which are not related to any of the soil constituents. Moreover, the considerable 
CaCO3-content results in an elevated acid neutralizing capacity (ANC) for these sediments 
(Fig. 1). Contrary, overbank sediments along the Geul river display a low ANC and CEC, 
yielding a lower retention of heavy metals compared to the CaCO3-rich sediments of the 
Scheldt and Leie rivers and the Fe-rich sediments from the Grote Beek and Grote Laak rivers.  
 
 
 
Fig.1: Acid neutralizing capacity (ANCpH4) of alluvial sediments from the different rivers. 
CONCLUSION 
In order to be able to make predictions about the fate of contaminants in alluvial 
sediments, the most important parameters that control geochemical and microbiological 
processes (e.g. CEC, pH and acid neutralizing capacity, Eh, soil organic matter, salinity and 
microbiological activity, …), have to be determined. A region-based approach, in which 
regional (e.g. geological subsoil) and local (e.g. source of contamination) parameters are 
combined, can be a useful tool to group alluvial soils according to their potential risk to 
release contaminants. 
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